Enterprise Resource Planning (ERP) systems are widely used by many of the top recruiters of computer science and business school graduates, providing significant business benefits when implemented effectively. While ERP concepts are taught within Universities from a theoretical point of view, few students have any hands-on experience of using an ERP system when they graduate. As a result, there is a significant gap between the way in which ERP concepts are applied in practice and the way in which they are taught in Universities. This paper describes the adoption of new, innovative material during 2006 which enhances two postgraduate courses taught at a leading UK management school and provides students with hands-on experience with an ERP system. It is argued here that this enhances their student experience, improves their employability and increases their 'readiness' for industry, thereby contributing to aligning the objectives of higher education institutions and practitioners. The paper also describes how a number of challenges to incorporating the new material within existing course structures were overcome, providing guidance for fellow academics embarking on similar ventures. Issues discussed include: coping with the uncertainty of new material, maintaining academic integrity and encouraging critical self reflection and learning.
Introduction
Enterprise Resource Planning (ERP) systems enable a company to integrate the information used throughout its organisation, including operations and logistics, sales and marketing, human resources, finance and accounting. ERP systems promise business benefits such as real-time data availability, synchronised decision-making, reduced duplication of effort, improved visibility, increased automation of routine tasks, faster transaction processing times, and improved customer service levels. The world's leading ERP vendors include: SAP, Oracle, Microsoft, IBM and BAAN; systems offered by these vendors are widely used by many of the top companies worldwide in a diverse range of industries, including automotive manufacture, aerospace, pharmaceuticals, beverage production, and electronics. ERP systems are an important tool in increasingly fragmented and globalised markets; however, despite the fact that many of the top graduate recruiters in computing and management operate an ERP system, few students going into industry understand what these systems actually do. In UK Universities, ERP concepts are typically taught from a theoretical point of view, making them difficult to grasp; hands-on interaction and experience with using an ERP system is rarely offered to students. As a result, there is a significant gap between the way in which ERP concepts are taught in Universities and the way in which they are applied in practice.
This paper describes the integration of new material into existing postgraduate courses at a leading UK University during 2006 as a mechanism designed to bridge the gap between theory and practice by giving students hands-on experience of configuring a leading ERP system for a fictional company and performing transactions that test their system. Providing hands-on experience has been made possible by the University joining a new UK University Alliance Program launched by the ERP software vendor under which the University is granted access to the whole enterprise system and provided with training in exchange for a nominal annual fixed fee. This is considered to be an important teaching innovation that improves the 'student experience' and is an example of collaboration between education and industry with implications for the employability of graduates and their 'readiness' for industry. In addition, bringing ERP systems 'to life' provides a grounding that helps to improve the understanding of existing theoretical material by putting it into context. The alliance program is new to the UK but has been in operation in other countries for a number of years with positive results. However, to integrate the use of ERP systems into existing course structures, the author has had to overcome a number of challenges: the paper gives an insight into what these challenges are and how they have been overcome, thereby providing guidance for fellow academics considering a similar venture.
The remainder of the paper is organised as follows. Section 2 provides an overview of the courses and the new innovative material which has been integrated. Section 3 outlines the challenges that the author has been faced with before Section 4 reflects on how these challenges have been overcome in practice. Section 5 describes student feedback from the first time the material has been taught in practice together with initial reflections on the learning experience from the lecturer before final conclusions follow in Section 6. For background on ERP and an overview of recent research into ERP systems, see for example, Sumner (2000) , Kehoe & Boughton (2001) , Hong & Kim (2002) , Mandal & Gunasekaran (2003) and Muscatello et al. (2003) .
Overview of Courses and the New Material
Hands-on experience with ERP systems has been incorporated into two MSc courses (with a total of 80 students) based on training provided by the ERP vendor and 'the Rushmore Group' in January 2006. Both courses already had a strong computer science element (such as computer programming, e-business, an introduction to information and communication technologies, networks and system security, information technology strategy, mobile computing), both already included some conceptual material on ERP systems (such as Material Requirements Planning (MRP) and ERP implementation issues) and had degree program directors who had championed the development of the new material. In addition, analysis of alumni data showed that a large proportion of students graduating from the two courses are recruited into information technology related jobs and many have direct engagement with ERP systems. Moreover, being postgraduate courses, it was anticipated that the students would have a clearer understanding of business processes than undergraduate students would have. Hence, the courses were considered the ideal launch pad for the material.
Overview of the New Material: Learning through Action
The new material has been added to both courses and taught over a period of six weeks (the first time being between October and December, 2006) . This comprises of a mixture of lecture material and hands-on experience in supervised computer lab sessions. The lectures begin by introducing students to the ERP market and the positioning of the particular ERP system they will use within the market. Subsequent lectures then cover theory underpinning three of the key core modules and the implications on the daily activities of users of the module. The three modules are: (1) financial accounting; (2) materials management; and, (3) sales and distribution. A final lecture session focuses on integration between the three modules; for example, when a company delivers a product to a customer, this has a knock-on effect throughout the organisation including on inventory levels (materials management) and on the cost of goods sold (accounting).
In parallel to the lecture material, students work through a series of hands-on exercises in supervised computer lab sessions thus providing an interactive, actionlearning environment. These exercises guide the students through the configuration of each of the three modules described above for a fictional company; experience with configuring ERP systems is considered to be a particularly significant addition to a students' curriculum vitae which will give them a competitive advantage in the job market. Configuration tasks include creating accounts and account groups, assigning the company code to a credit control area, defining the plants and storage locations and defining the distribution channels for the company's products.
Once they have configured their ERP system they can test their work by performing transactions, such as buying materials, running MRP, or processing a sales order. Students access the ERP system via a Graphical User Interface (GUI) in the labs on networked PCs. The student's company information is stored in, and retrieved from, a central database hosted in the U.S. This is illustrated in Figure 1 . As the course grows, further ERP functionality will be added, including: production planning, quality management, human resources and managerial accounting. Configuring the production planning module, for example, would allow the students to not only buy and sell goods but also to produce. The new material has the following objectives:
• To give students a broad overview of the functionality and scope of ERP systems.
•
To provide students with hands-on exposure to an ERP system (with access to all business functions).
To provide students with hands-on experience of configuring an ERP system for an organisation.
To allow students to develop an appreciation of the complexities of configuring an ERP system (one element of the implementation process).
To provide students with hands-on experience of performing transactions with an ERP system.
To help students develop an understanding of the value to an organisation of integrated and centralised ERP systems.
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Challenges Encountered
While the value of incorporating this new material is clear, in doing so a number of major challenges have been encountered. These include:
(1) The Uncertainty of New Material: The course was allocated a limited number of hours with the students over a six-week period. However, as with any new material, there was a great deal of uncertainty surrounding how long it would take the students to become familiar with the user-interface and complete the computer exercises. Uncertainty was heightened by a fear of network failure that would make access to the central database the system relies upon impossible. Given the varied backgrounds of postgraduate students, it was also difficult to decide at what level to pitch the material.
(2) Losing Academic Integrity: While the addition of this material is considered to be an important step towards bridging the gap between academia and industry, it was not the intention of the course to provide user-training in ERP systems. It was important to maintain an academic element to the course and to link the material back to theoretical aspects of the course.
(3) Action-Learning (not simply mouse clicking): Many courses which include computer-based learning where students follow a series of exercises run the risk of turning into a series of mouse clicks which students complete with really thinking about what they are doing. It was important to ensure that students were learning while completing the exercises.
(4) Assessment of Student Learning: If the students were assessed purely on the basis of their hands-on performance, students who had followed the exercises accurately would receive the highest marks; however, these are not necessarily the students who have learnt the most from the process.
(5) The Wide Applicability of ERP Systems: The scope of ERP systems means that the material is difficult to bound and is widely applicability across many University faculties and programs; for example, marketing, supply chain management, computer programming, accounting, and so on. This wide applicability can result in sudden interest in the material beyond the workload expectations of the individuals trained in teaching the material.
Overcoming the Challenges
The challenges described above have been overcome during the past year. It is hoped that the insights which follow will be of benefit to fellow academics faced with similar hurdles:
(1) Coping with Uncertainty: A number of techniques were employed to cope with the uncertainty of introducing new computer-based learning opportunities. Rigorous and extensive testing of the computer exercises was undertaken to ensure that there were no bugs in the system or material. PhD students were asked to complete the exercises before the start of term; this gave an indication of how long it would take a postgraduate student to complete the exercises and helped to highlight a number of areas were the flow and clarity of the instructions could be improved. Buffer time was also built into the computer labs to allow for students making mistakes and taking longer than expected to complete the work. Together with lab access, students could also access the system via the lab so they could complete the work in their own time if they fell too far behind. Fear of network failure was overcome by working closely with information systems experts internal to the University and with the system provider and database host.
(2) Maintaining Academic Integrity: To ensure academic integrity was maintained, it was important to embed the material in an establish course module and work closely with colleagues teaching the theoretical aspects of ERP systems on the course; this also helped to transmit a clear and common message to the students. The material was integrated with concepts important to the application of ERP systems in practice, such as: process modelling, business process re-engineering, rapid-prototyping, change management and the implementation of information systems. Academic literature was also built into the course; for example: when being first introduced to ERP systems, students are referred to Hammer (1990) , Davenport (1998) • Over-reliance: Business processes can become tied into the ERP system and difficult to separate (making it difficult to switch applications or function without the system).
(3) Encouraging Critical Refection:
In an attempt to ensure that the students were learning from their actions during the course, students were paired in the labs and encouraged to discuss what they were doing. Students were also encouraged to go through a process of critical self reflection. For example, students were asked to consider:
• The impact of ERP systems from an end-user perspective; • The applicability of ERP systems to any companies they have previously worked for; • The managerial value of ERP systems (e.g., to global companies); • How theory about ERP systems relates to their hands-on experience; • The role of business process modelling in understanding the underlying procedures taking place and creating 'organisational fit'; • The extent to which ERP systems truly provide a 'one-size-fits-all' solution (e.g., the need for business process re-engineering); • The benefits and limitations of an 'off-the-shelf' product; • The difficulties of implementing ERP systems (e.g., the complexity of configuration);
• The bigger picture: e.g., linking the ERP systems of companies across the supply chain.
(4) Assessing Student Learning: The output from the computer exercises has been given a small weighting in the overall assessment of the students. Instead, the emphasis is put on reflection on the action-learning process, assessing what the students have learnt about ERP systems from this hands-on experience. Therefore, students are asked to write an essay grounded in the theory of ERP systems (as in previous years) but which then reflects on this using their first-hand knowledge.
(5) Building from Solid Foundations: It is important to encourage and maintain interest in the new course material for it to be successful in the long-run and have a significant impact. However, it was considered important to begin by limiting the new material to two degree programs. Once the material has had time to develop (and any 'teething problems' overcome), it can be extended to other groups of students. It is anticipated that in the second year of teaching, the course will be offered to three other groups of postgraduate students. Beyond this, other members of staff may have to be trained in the use of ERP systems.
The Student Experience
Collecting and responding to feedback from students is particularly important for new material. In this case, a number of changes have been made to improve the material based on feedback from the first cohort (see Section 5.1). In addition, possibilities for incorporating the use of ERP systems within University courses are almost endless; hence, this new, innovative course will continue to evolve as it is taught to more and more students. A questionnaire was given out to the first group of students to take the course in 2006. Students were asked to complete the questionnaire and submit it anonymously after the course had finished. Questions asked of the students included:
(1) Do you think that this material adds value to your degree, and why?
(2) What was the best aspect of the course? (3) What was the benefit of working in pairs (or would you have preferred to have worked alone)?
In general, the feedback received so far has been very favourable: all of the students felt that the material added value to their degree. Students were particularly pleased by the introduction of the course because of the practical value of the material and the perceived impact on their future job prospects. The majority of the students considered the best aspect of the course to be the interactive nature of the labs and all the students found working in pairs to be beneficial (none stated that they would have preferred to have worked alone). The value of the material was also confirmed by requests from students on other degree programs to 'sit-in' on the lab sessions. These came particularly from accounting students; the accounting module is an integral of ERP systems. A sample of comments made by students relating to the three questions outlined above now follows in 
Reflections from the Lecturer on the First Run-through of the Material
Adding hands-on access to an ERP system has provided a tangible resource to what is otherwise a largely theoretical topic in UK Universities. Despite the success of the course so far, the first run-through of the material also led to significant changes. It became clear that before describing the way in which the ERP system supports business processes, it is first necessary to go back to basics and describe the business processes. For example, what is a purchase requisition and how does this differ from a purchase order? The need to do this will increase further if the course is extended to undergraduate students and will mean that the course will have to be taught over more weeks to compensate for this additional material. Additional time is also required to allow for guest speakers, e.g., end-users of ERP systems, to further increase the practical relevance of the sessions. It has been necessary to clarify some of the instructions provided in the lab exercises to reduce the number of user errors caused by misinterpretation of the instructions and to draw the attention of students to points at which mistakes are typically made. While it could be argued that the students will learn more by making and rectifying mistakes, in the first few sessions it is necessary to build their confidence in the system. Also, mistakes made in the early stages of the system configuration but which are not found until much later on can be difficult to rectify. It also takes time to create a series of lab exercises which are both meaningful and which can be realistically completed in the time available. Upon reflection, despite substantial testing before the course commenced for the first time, the workload in the lab sessions was arguably too high. In the future, ways of reducing the length of the lab exercises will be sought allowing for more points at which the students are made to reflect on their progress to be built into the lab sessions (so that they stop and think back to the theory).
Finally, a significant observation from the lab sessions was the way in which the students worked and learned together. At first the unfamiliar terminology, processes and interface of the ERP system was a barrier but once they became familiar with these, they began to need less assistance and work more independently of the tutors, rationalising their problems and developing their understanding within their pairs. It is too early to assess the full impact of the material on student learning and job prospects -this will take time to filter through over the next few years. This will start to become clearer next year when wider feedback has been collected, final assignments and company-based projects compared with those prior to the adoption of this new material and when the first group of students have graduated and obtained jobs. However, it is anticipated that this will have a similar positive impact to that observed in overseas Universities.
Conclusions
ERP systems are widely used in industry but there is a misalignment between the way in which ERP concepts are traditionally taught in UK Universities and the expectations of employers in practice. This paper provides a brief overview of a new and innovative course which gives students hands-on experience with ERP systems. The course has received positive feedback from students and has implications for the way in which ERP concepts are taught and understood in Universities and the 'readiness' of graduates for industry. It is anticipated that, in the long-term, this will provide significant business benefits while hands-on experience with ERP systems can also help students grasp the theory underpinning the tools; hence, the material provides benefits from both an academic and a practitioner perspective. A number of challenges have been overcome in order to incorporate the material within existing degree structures. Some challenges remain outstanding; for example, ERP systems provide integration which blurs the boundaries between marketing, procurement, production, accounting and so on. To teach these integrated concepts more effectively, similar integration is required within Higher Education institutions. In addition, the author is currently considering the prospects for incorporating access to this ERP system within his wider research activities.
It is anticipated that the number of courses offering hands-on experience with ERP systems within UK Universities, in several disciplines, will grow over the next few years and be warmly welcomed by a wide range of students. Future research can conduct follow-up studies which build on the initial insights provided in this paper once more students have been given hands-on experience with ERP systems and progressed into industry.
